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ABSTRACT

This report covers the developmental work carried on during
the period from 25 January 1954 through 30 April 195, on Navy Comntract
NObsr«52589, This report is prepared in accordance with Military Speci-
fication MIL-R-978(SHIPS), "Reports and Miorofilm: Research and Devel-
opment ,
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PART I

PURPOSE

Ths purpose of this project im the design, development, and
produstion of five Radio Interference - Field Intensity Measuring Equip-
ments for ultra- and super-high~frequsnocy usage. These equipments are
to be designated AN/URM-42(XN-l),

S 34r SHH
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QENERAL FACTUAL DATA

ENOINEERING PERSONNEL ASSIGNED TO THIS WORK.
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DETAIL FACTUAL DATA

(GENERALs

The work summariszed in this report includes pertisl calculation
of the antema faotory for the three antemmas chosen for uee with the
equipment, redeeign of the impulse noise generator, and changes vhich are
in process on redeeign of the equipment mounting and carrying feoilities;
certain redesign has also deen done on the 60 megasycle converter.

It is contemplated, at this time, that the noxt report will con-
stitute the Final Development Report.

The following are inocluded with this report:
Figure 1. Antemna AT-48/UP Aperture
Pigure 2, URM-17 Input Circuits

Figure 3. Mixer Input Cirouit

Figure L. Modified Mixer Input Cirouit

Figure 5. Impulse Noise (enerator, Schematic Diagram

QOVERNMENT FURNISHED EQUIPMENT:

All tuning units to be utiliced on this contrsct: & each:
TN-128, TN-129B, TN-130, and TN-131 have been received and modified
for use on this project.

In addition, two each of the folloving signal generatoras
have bean received:

TS-403/U
TS=419/U
TS«621/U
TS622/U

The 7S-L19/U generators were apparently handled zroughly
during shipment, since the klystron oscillatcr tubes had worked out

of thelr sockets nnd bags of silica gel were broken open and the
contents had been well distributed in the greasy dial geer treins,
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ANTENNAS 1

(Qeneral, Three antennas vwere originally considered for the
AN/URM-{;2(YN-T] equipment in order to adequately cover the frequency
range of from 1 to 10 kmos, These antennas are:

Antenna AT=UPA/APR-Y 1 imo to L lmocs
Antenna AS=23/AP 1.55 kmo to 5.2 Xmos,
Antenna AT-48/UP 5.2 lowos to 11 kmos

Initially, these antemas were modified to the extent of provide
ing a mounting rod on each antenna base to permit mounting in a tripod mast,
These mountings are oriented in the mast bty means of a simple keylng mech-
anism in order that the direotional characteristioc of the antenna will oo~
inocide with the agimth dial pointer and ssimuth circle at the foot of the
mast. This faoilitates the taking of erimuth bearings on a received signal,

Criginally, no provisions were made for orienting the antennas in
the vertical plane., This oondition is to be corrected in order that the

antenna faotorps be based on orientation for marimum response to the signal
souroe,

Antenna AT-48/UP: At microwave frequencises, the loss resistance
in an antenna can be consldered to bs very smaell. For instence, asiume
that all the power abstracted from ths passing wave by the antemna is de-
livered to the connected load. Then it cen be showneg that

Maximum Possible _, @EA 2

Received Power 480 e . ()

vheret O = power gain of antenna relative to an isotropc
radiator
A = wavelsngth

E = volts per unit length in same units that A is
expressed in.

This power can be considered as the pover contained in a seotion
of the wavefront having on area A and is fourd to have the value,

rd
aA
A (2)
LR
The area A is the effective absorption area snd is generally less than the
aotual aperture areaj typlcally 60 to 80 percent as great. A is expressed

in the sams units as A . In determining the factors for this antenna, we
will assume T0% efficiency.

# See "Electronic Measurements" by Terman & Pettit; pp 437
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Combining formulae (1) and (2), we have:

2
Wy o AE (3)
120

Thus, we find that the power absorbed by the antenna is direotly propor-
tional to the aperture area A (80 long as the larger aperture dimension is
greater than a qQuarter wavelength) and independent of frequency.

The eperture ares of Anteana AT-48/UP is rectangular in shape
(ses figure | ). Assuming 70% efficioncy, the effeotive area in square
meters is 0,004,

| '
| |

| 1
le—— 6,08 o S

Figure 1. Antenna AT-48/UP Aperture

Using equatiocn (3), the power dolivered to tae antenna load by
a field intensity of one miorovolt per meter iss

-6y2
Vo 95‘9_2%2%1,;_)_ = 5.57 X 10" yates
The voltage developed across the 50-ohm load by 5.57 X 10-18 vatts a1

E == (ulﬂ)m =z (80 X S,67 X 10018)1/‘2

m 16,7 I 1077 volts
= 0,0167 miorovolts

The basic sensitivity of the AN/URM=42(XN=1l) is 10 microwvolts
(the output meter scale is marked 1 to 100 microvolts, but the loweat
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attenuator setting has an X10 correcting factor). The antenna faotor,
therefore, will bes

K = 10 uv (smallest output meter voltage umit)
U.0187 uv {voltage delivered by antenna from
2 1 uveper-mster field)

= 600

The AT<L8/UP horn antemna has a noxinal operating frequency
coverags of 5000 to 6000 megacyclss. The throst of the horn consists
of a short section of 0.4S in. by 0,90 in, waveguide. The cutoff wave-

length of a rectangular waveguide of these dimensions for the TEyq
mode is

Ac-?l - loe in, = hos',c.

- 605 km’

This means that below 6.5 imos, the signal will be attenuated by the
waveguide section and the antenna faotor will rise adove 600,

Antenna AS=-23/APs Pactors cannot be computed far this antenna
over ite frequonoy range at this time, The antenna consists of an untuned
dipole with a single, fixed-length, reflsctor element. The self-resonant
frequency of the antenna as a half-wave dipole is approximately 3 lkmos.
Approximate data can be deriwved by comparing this antenna with the other
two antemnas in the overlap region.

Anterma AT<49A/APR<4is The factor for the cone antenna can be
derived in the game mamer as was that for the horn antenna since the
cone can be regarded as a type of horn when the sides of the cone are
severs) wavelengths long. Cone antennas are broad-band devices which
have a useful frequency coverage ratio of 1011, The AT-49A/APR-Y was
designed for a frequency rangs of 300 to 3000 megaoycles with an input
VSWR of less than 2. A cone antenna could be designed to cover the
frequency range 1 kmo to 10 ¥mce; however, its factor would be ssveral
times greater then that of the AT-48/UP horn antenna.

Asids from an inoreasing VSWR, the uppermost frequengy of the
oone antenna is determined by the radiation pattern, When the oone
length (for a given frequency) B1 of a cons approaches 15, the radi-
ation pattern in the vertical plane consists of so many lobes that

CONFIDENTIAL
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proper orientation of the antenna is impossible, %‘ for the AT<U49A/APR-4
antenna at Ui iaos is1

-5 1

where £ (length of cone side) is expressed in
the same units as A .

- XX 1605 CNg ___
@”— oD C8 - 1308

The cone antenna faotor will, of course, be derived on the
basis of orientation for maximm response., Ve will assume the antenna
loss resistance to bo negligible. The cone input impedance at the base
was designed for 78 ohms; however, we will nesume the 78-t0-50 ohm
taper to be efficient and that all the power extracted from ths passing
wvave by the antemna to be deliversd to the occrnected load.

The basic sensitivity of the AN/URM-4i2(XN-1) is 10 microvolts;
the smallest output meter indicaticn remresents 10 miorovolts. The
power required to develop 10 microvolte across the input impedanoes to
the AN/URM-{2(XN-1) is:

Ve B2 (102 20%)2
= e SRt

= 2 T 10712 jatts

This is the power that rust be delivered by the antermna tc¢ the r~f ine
put in order to cause a 1 microvolt defleoticm of the ocutput meter in
the X10 position of the sttemustor switoh (straightethrough section).
The field inmtensity in microvolts-per-meter roquired to provide this
pover can be dotermined from the equation:

2
w—*é_o% (3)

212 _ AE¢
2X10
~ ook

g2 .. 1207 (2 x 10-12)
K

E (757 x Ww-12)1/2 nicrovolts/meter (L)
N
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The ratio of E in miorovolts-pere-meter to the smallest output meter
voltage unit will be the antenna faotor K,

- E uv
10 uv

Repeating formuls (2),

oAl
A m K-T_\“ (2)

we see that the antemma effective absorption area is dependent on wave-
length and on the pover gain G (directivity). The direotivity can be
obtained from the antenne radiation pattern and is

0 = Maxiruum Radistion Intensity
Average Radiation Intensity

The radiation pattern of a cone antenna varies considerably over its
frequency range. Therefore, the antenna faotor will vary accordingly.
We are in the prooess of aoquiring radiation patterns from whish direc-
tivity data can be obtained. Actusl ealculation of tha cone factor,
then, rmust avait receipt of this data from the manufacturer.

60-MEQACYCIE CONVERTER:

Undesired signal sttenuation was discovered in the input
circuits to the modified URM-17 portion of the AN/URM=y2(INl) equip-
ment. See figure 2,

160-¥C OCutput
from R-F Head | Low-Pas3 Mixer  60-MC I.F
N\ | Filter ’l_} £ € Amplifier
! R-F X | A }_I
| Unit i
; | Lﬁssistim 220-4C
', O | Step « 0Oscillator
Attemator

ey hms emmm  mman e chn e Gl ims Mins wMme mkw mamn  ca  WES s

Figure 2, URM-17 Input Circuits
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For proper operation of the attenuator, it is important that
1t de loaded with its own characteristic impedance of 50 ohms, The ine
put impedance of the mixer oirouit at point X (see figure 3) was meas-
ured, using a Hewlett Packard Model 803A Very-High-Frequenoy Impedanoe
Bridge. The impedanoe was found to be equal to 60 ¢ 312 at 160 mega-

oyclee.
- X
2/ | 500 £
.—-| Mixsr Input
033
100
500 270

Figure 3. Mixer Input Circuit

This impedance was decmed unnecessarily high and the mixer input cire-
cuitry vas modified (see figure 4). The input impedance of the mixer
as measured as point X of the modified oircu't is now equzl to LB + 360
This impedance is equivalent to a VSWR of 1.16 and is thouvght to be
entirely satisfactory.

—

X
N £
8 .?_‘._I o Mixer Input
82

o

~

Figure . Modified Mixer Input Circult

IMPULSE NOISE GENERATOR

A change has been effectsd in the nagnetic drive circuits
of the Impulse Roise Generator, The transistor and push-pull ampli-
fier has been replaced with a dusl-triode maitividbrator circuit of
conventional oclroultry. This change resulted in lower cost, a smsller
number of parts, and simplicity in circuit design. A schematic dia-
gram of the new Impulse Noise Oenerator is contained in figure S,
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<10 -



weaBe1q 07IRUKI0S ‘IOojRI0US) 88 TON esTndwy °g sxandy
3Ty 3SION
Anp3L™2

3<ne
Toar

CONFIDENTIAL

a0 aN 23IMod

$3I 0L DO -8
7 J-800

CONFPIDENTIAL

<
.
~ Qzc.s s
’ rd
A
NO-437

35700 |




CONFIDENTIAL

MOUNTING AND CARRYING FACILITIES:

After bullding the model of the AN/URM=}j2(XIN=1l) desoribed
in the report dated 15 November 1952, it beosme apperent that the
main assemdbly of the equipment on a single mounting board was too
heavy and exceseively dulky,

After oonsiderable thought, it has been desided to redesign
the mounting and ocarrying fasilities of the squipment. This work is
nov in progress. It is likely that the two power supplies will be
oarried in one case and a single tuning unit, the RI.FI Meter, and
the Impulse Noise Oenerator in another case with the antennss and
cables, A third case will probably contain ¢he other three tuning
units and possibly the tripod.

CONCLUSIONS:

Performance of the &0-megacycle converter has been highly
satisfaotory and no further time will be devoted to this cirouit.
Overall operation of the equipment is fast approaching design toler-
anoes and figures and the major portions of “he eleotronic cirouitry
can be considered final in their present form. More work, however,
is contemplated on equipment mounting and ocerrying provisions as
well as on antemna caloulations anc design.

CONFIDENTIAL
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PART 2
PROGRAM FOR NEXT INTERVALS

Effort will be directed toward the completiom of all design
and construotion work in the next period in order that the final phases
of system testing can be oompleted and the equipment can be shipped ab
the earliest possidble date.

CONFIDENTIAL
=2y =




| Armed Services Technical Information Agency

Because of our limited supply, you are requested to return this copy WHEN IT HAS SERVED
YOUR PURPOSE so that it may be made available to other requesters. Your cooperatiom
will be appreciated.

AD ,,

NOTICE: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR OTHER DATA
ARE USED FOR ANY PURPOSE OTHER THAN IN CONNECTION WITH A DEFINITELY RELATED
GOVERNMENT PROCUREMENT OPERATION, THE U. S. GOVERNMENT THEREBY INCURS

NO RESPONSIBILITY, NOR ANY OBLIGATION WHATSOEVER; AND THE FACT THAT THE
GOVERNMENT MAY HAVE FORMULATED, FURNISHED, OR IN ANY WAY SUPPLIED THE

SAID DRAWINGS, SPECIFICATIONS, OR OTHER DATA IS NOT TO BE REGARDED BY
IMPLICATION OR OTHERWISE AS IN ANY MANNER LICENSING THE HOLDER OR ANY OTHER
PERSON OR CORPORATION, OR CONVEYING ANY RIGHTS OR PERMISSION TO MANUFACTURE,
USE OR SELL ANY PATENTED INVENTION THAT MAY IN ANY WAY BE RELATED THERETO.

Reproduced by

DOCUMENT SERVICE CENTER
KNOTT BUILDING, DAYTON, 2, 0HIO




	gray0001
	gray0002
	gray0003
	gray0004
	gray0005
	gray0006
	gray0007
	gray0008
	gray0009
	gray0010
	gray0011
	gray0012
	gray0013
	gray0014
	gray0015
	gray0016
	gray0017

